The recovery of bacteria and fungi from blood cultures was compared in conventional tryptic soy broth (TSB) bottles and in TSB bottles with an agarcoated slide attachment. A total of 2,662 sets of blood cultures, including 413 that were positive (15.5%), were evaluated. Significantly more gram-positive and gram-negative bacteria were recovered in the slide culture bottles than in conventional bottles (299 versus 253 isolates). Growth of gram-positive organisms and fungi was detected in the slide culture bottles 24 to 48 h earlier than in the TSB bottles. In addition, 76% of the isolates in the slide culture system were detected on the agar slide. In comparison, only 40% of the isolates in the TSB bottles were detected initially by blind subculturing. The incidences of contamination were 2.7% (71 cultures) for the slide culture system and 1.5% (39 cultures) for the TSB bottles.
The recovery of bacteria and fungi from blood cultures was compared in conventional tryptic soy broth (TSB) bottles and in TSB bottles with an agarcoated slide attachment. A total of 2,662 sets of blood cultures, including 413 that were positive (15.5%), were evaluated. Significantly more gram-positive and gram-negative bacteria were recovered in the slide culture bottles than in conventional bottles (299 versus 253 isolates). Growth of gram-positive organisms and fungi was detected in the slide culture bottles 24 to 48 h earlier than in the TSB bottles. In addition, 76% of the isolates in the slide culture system were detected on the agar slide. In comparison, only 40% of the isolates in the TSB bottles were detected initially by blind subculturing. The incidences of contamination were 2.7% (71 cultures) for the slide culture system and 1.5% (39 cultures) for the TSB bottles.
There have been numerous studies documenting the efficacy of biphasic blood cultures for the recovery of fungi from patients with suspected fungemia (3, 6, 9) . Although this technique was described originally for the isolation of Brucella spp. (4) , very few investigators have used it for the recovery of bacteria from blood cultures (5, 10) . A modification of the standard biphasic blood culture system has been developed by Roche Diagnostics (Div. Hoffmann-La Roche, Inc.). The system consists of a routine blood culture bottle onto which can be attached a cylinder that contains an agar-coated slide with chocolate agar on one side and MacConkey and malt agars on the other side. The blood culture broth medium can then be subcultured onto the agar slide by tipping the bottle at the time of macroscopic examination. Bryan reported both better and faster recovery of organisms with this system than with a conventional system (2). However, these results were inconclusive because different media and blood volumes were used in the two systems. Thus, to extend these observations we conducted a comparative study with similar broths and equal blood volumes and examined the efficacy of the slide culture system in the microbiology laboratory of a large U.S. teaching hospital.
MATERIALS AND METHODS
During this study, three blood culture broths were inoculated: the Roche bottle that contained 70 ml of tryptic soy broth (Roche Diagnostics) with 0.05% sodium polyanetholesulfonate (slide culture bottle); a 100-ml bottle that contained tryptic soy broth with 0.025% sodium polyanetholesulfonate (TSB bottle; Difco); and a 100-ml bottle that contained Thiol broth with 0.025% sodium polyanetholesulfonate (Thiol bottle; Difco). Approximately 20 ml of blood was collected aseptically by venipuncture from patients with suspected bacteremia or fungemia, and an equal volume (5 to 7 ml) was placed into each bottle.
Upon receipt at the laboratory, the TSB bottle was vented chronically with a sterile cotton-plugged needle, and the Thiol bottle was not vented to promote recovery of anaerobes (12) . Both (Table 2 ). These contaminants were excluded from the remaining analysis to define more precisely the performance of the slide culture bottles and TSB bottles. Therefore, the number of true-positive cultures (total positive cultures minus the contaminated cultures) was 316, for an overall true-positive incidence of 11.9%.
A total of 299 isolates were detected in the slide culture bottles, and 253 were detected in the TSB bottles, with significantly more isolates of Enterobacteriaceae (P < 0.05) and Staphylococcus sp. (P < 0.05) recovered in the slide culture bottles (Table 3) . Streptococci were also recovered more frequently in the slide culture bottles, but this was not statistically significant. There was no significant difference in the overall recovery of fungi between the two systems.
Of the 217 isolates detected in both bottles, 25% were detected initially in the slide culture bottles, 15% were detected initially in the TSB bottles, and 60% were detected simultaneously in both bottles (Table 4) . Gram-positive bacteria and yeasts, but not gram-negative bacteria, were detected an average of 1 to 2 days earlier in the slide culture bottles.
One advantage of the slide culture system is that the bottles can be subcultured each time they are examined. Thus, isolates may be detected more frequently by examination of the surfaces of the slides rather than by macroscopic examination of the broths. To evaluate this, we compared the method by which growth was detected initially in the slide culture bottles and TSB bottles ( 6 .2% versus 1.6%). However, they reported faster recovery of organisms with the slide culture bottles.
Apart from a limited study reported in the literature (11) , there have been only two other recent evaluations of the slide culture system. Bryan found that the slide culture system, compared with an 18-ml Vacutainer blood culture system (Becton, Dickinson & Co., Rutherford, N.J.), was more sensitive in the detection of bacteremia and reduced the time required for specimen processing (2) . The disadvantages of the slide culture system were an increased contamination rate (4.3%c versus 0.8%) and the inability to recover anaerobes routinely. However, this study was to those of Bryan. However, contamination in their slide culture system was as high as 41%.
In the present study, comparison of the slide culture system with a conventional 100-ml TSB bottle system revealed several advantages. More isolates of Enterobacteriaceae, Staphylococcus sp., and Streptococcus sp. were detected in the slide culture system. Additionally, more isolates were detected initially on the agar slides in the slide culture system than were detected by subcultures from the TSB bottles.
The slide culture system was particularly effective for the detection of gram-positive organisms and Candida albicans. A total of 40% of the cultures containing gram-positive organisms, and 100% of the cultures containing C. albicans were initially detected in the slide culture bottles (Table 4) . One possible explanation for the enhanced detection of gram-positive organisms and yeasts is that visible turbidity in the broth medium is normally delayed because these organisms tend to clump and settle to the bottom of the culture bottle. Daily inversion of the slide culture bottles resuspends the aggregates and inoculates the slides. In general, the gram-positive organisms were detected 24 h earlier and yeasts were detected 24 to 48 h earlier in the slide culture system. These findings are compatible with the findings of other workers who reported improved recovery of fungi and bacteria in biphasic blood culture systems (3, 5, 6, 9) . Frequently, in the case of gram-negative isolates, the organisms were detected concurrently in both the slide culture system and the TSB bottles. Again, the advantage of the slide culture system was that growth was initially detected on the agar slides, whereas the initial means of detection in the TSB bottles was most frequently the observation of macroscopic growth in the broth (Table 5) . Although isolated colonies could usually be picked from the agar slides for identification and susceptibility tests, confluent growth of some gram-negative bacteria was seen. These isolates had to be subcultured to identify mixed cultures.
Previous evaluations of this system have emphasized its time-saving capability. Although we did not perform a formal time study, we agree that the slide culture system can reduce the technical processing time of blood cultures by eliminating the routine subculturing of one bottle. This time-saving capability should justify the somewhat greater cost per bottle of the slide culture system ($3 to $4.40 per bottle plus slide unit) versus that of the conventional system ($1.55 per bottle). In addition, the cost savings on media and supplies formerly used for blind subculturing should also be substantial. As mentioned by Bryan, the slide culture system is not readily adaptable for anaerobic culturing (2) . Although this is somewhat of a drawback, there are considerable data that suggest that routine anaerobic subculturing is unnecessary (7, 8) and that this should not be considered a major disadvantage of the system.
We found few major problems with the slide culture system. One early problem was an apparent effect of the broth media on the staining characteristics of gram-negative organisms. On several occasions, gram-negative organisms seen in the broth of the slide culture system appeared to stain more faintly than the same organisms in the TSB bottles. Subsequent work with a new lot of medium did not reproduce this phenomenon, which was apparently related to tural defects that have been reported previously the initial lot of broth medium. (2) . Our performance of the initial slide culture Previous investigators have found a higher system manipulations in a laminar flow safety incidence of contamination in this system com-cabinet, not considered by us to be necessary for pared with conventional broth systems (2; J. W. processing, may also account for the lower Keathley and C. N. Walker, Abstr. Annu. Meet. contamination rate seen in our study. There is Am. Soc. Microbiol. 1979, C7, p. 311). The no indication in the previous studies as to whethoverall contamination incidence in this study er this precaution was taken. was 4.1%, which is slightly higher than the In summary, the slide culture system offers conventionally acceptable incidence of 2 to 3% several advantages over conventional broth (1) . The slide culture system had a higher con-blood culture systems. It provides enhanced tamination incidence than the TSB bottles (2.7% detection of many organisms and produces isoversus 1.5%). However, it was significantly low-lated colonies with which to perform biochemier than that reported in the studies mentioned cal and susceptibility testing, 24 h earlier than above. We ascribe this to modifications of the conventional systems in many cases. These adsystem by the manufacturer rather than to any vantages are particularly true for the gramspecial processing procedure in our laboratory. positive cocci and fungi. Thus, the slide culture In support of this impression, we encountered system is a satisfactory alternative to convenvery few problems with leaking or other struc-tional broth blood culture systems and may 
